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(54) ORGANIC FILM ELEMENT 

(57)Abstract: 

PURPOSE: To reduce non-light emitting parts in a light emission surface, and improve 
light emission efficiency in an organic electroluminescent element having an organic layer 
between a positive electrode and a negative electrode by providing an island-like silver 
distribution layer between the organic layer and the negative electrode. 
CONSTITUTION: In an organic electroluminescent element having an organiclayer 
between electrodes comprising a positive electrode and a negative electrode, a silver 
distribution layer which is seen like an island by observation by a scan type electron 
microscope or a transmission type electron microscope is provided between the layer most 
on the negative electrode side and the negative electrode. The organic electroluminescent 
element emits light when holes charged from the positive electrode and electrons charged 
from the negative electrode are recombined with each other in a light emission layer, 
where charge of the electrons have effects of an interface condition because it is 
performed at the interface between the negative electrode and the organic layer. By 
providing the silver distribution layer at the interface between the negative electrode and 
the organic layer, tightness between the negative electrode and the organic layer is 
improved to form a new hierarchy at the interface. As a result, non-light emitting parts in 
the light emission surface can be reduced, thereby light emission efficiency can be 
improved regardless of what is used for material of the negative electrode. 
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t LTT^5-^AC0ftt3 1 9l-^S:2 0 0 0 Affif£-tZ> 

j*W4, hjsct 1 h nmz. vxm^wm vtz, ^<Dt 

fttl:^*LT*i!), 0. 25m m 2 (500nmX5 
OOnm) 3 fc t>ffi#ff?£ \.t£^gmM9t<OW&L<Dm& 
149 3%-?fcofc 0 rra^t I TO#7*£IH££ L 

363tffi90. 1 cm 2 3 9©*3Sft93#©£»5#J-£-(4 
10 0. 5 10 mA/ cm 2 ©SSfo®g-C3§3t<* 

ttHffl»fili8 0cd/m ! ti^^lSJta^SrSb 

[0 0 3 3] 

|-75ffl3M&Ji©¥*SlKJ?S: 3 0 At U $ 6> l-fttefffl- 

t = * •&.©«*> 1? fc«Ht 1800 kmm-rz> 

S*tl-^Ur*5t), 0. 2 5 Mm 2 (5 0 0 nmX5 
20 OOnm) Sfc?)ffi*Sff«EL4v^gi5^©ffiSt©SiJ-g- 
(47 7. 5%-C?&ofc„ ^©^ic: I T0^5^4rH1S 

U ±3S3tESIO. lcm 2 Mi9©*3S}fcSl$:#©££>5 
#J-g-|40. 3%T*fc!9, 10mA/cm 2 <DW,ffi®&X 
3§#£-frfcl$©»£l41 0 0 c d/m 2 £:it5l^S}t5&^ 

[0 0 34] 

[HJ6^!i4] susct 1 k*3^t, ^r«»tisffi©Ki-R 

tt5ffi#*Ji©¥i§BIJ¥& 2 5 OAKU SfcfcBHSW 
30 ^-fc LT77v$ = ?A©ftfc>?> I^MgSr2 5 0 0 ASS* 
i-5£i^l4, Slfeflll tBI«tL-C*^SrfH8Lfc. r 
©it, ffi^-^SSrifeSMS^P^TS^Lfctr^ 
^l4ft#c(C^UT*3t), 0. 25m m 2 (500nm 
X 5 0 0 nm) 3fc (J H^ffft L*V^SgtSi5»©SgE© 
fJ^-145. 5%T'feofc. roifl:lT0^7^^ 

3tL, 4MIiO. lcm 2 S>J©*$§ft$fl#©£» 
6fJ-g-(4 0. 4%T-fc9, 10 mA/ cm 2 ©®«ft£g 
■e»*S*t«r©IMEttl 4 0 c d/m 2 iSv^jta 

[0 0 3 5] 

lt5«»*Ji©3p*&IWSrl. 5AKU £?>lc|!4H* 
i(sftLT, T^V5 = ^A©{-t*3i5lCSm?r3 0 0 0A^ 
3B»«lfciaiailcL-C*?*:faiLfc. 

^ffilJ^tMttiSiJ, 0. 2 5 Mm 2 (5 0 0 n 
mX 5 0 0 nm) ^ fc !9 ffiflSff ft U4v^|®a5^©Ea 
©#]-g-{49 9. 7%T-fcofc„ ^©S-?|CI TOif9^- 
50 «IitT, **«BtT-Cit«lEttEtH3*ni-5t»fe 



(7) 



4#M¥6 - 1 8 8 0 7 3 



KSSftU ±%X.mmo. lcm 2 S 9 ©*«3tSi5^ra 
£to3#J#J40. 2%T-&(9 < lOmA/cm 2 <DWM 

mmx'%yt£-&tzm<D»mm 2 0 c d/m 2 tsv^ 

[0 0 3 6] 

[HJSM6] ftfcfll 1 fcftl^-c. *ttM£:l&ffi0ffll::H: 

Jt# 1 0 : 1 fcfc* i 5 3 2 0 0 A^t-TS^it, 

=flfU-C*3 9 ^ 0. 2 5(im ! (500nmX500n 
m) mz <0 L4v^M£©i«©ite-tt 9 

9. 5%-C&ofc 0 roiffcITO*7^lrBIl:L 
T\ «*«T-Ci*««EEfcWm-fa£*fefc»*u 

14 0. 2%-CfcO, 1 OmA/ c m 2 ©SJS;*ft-C3BJ£ 
£*fcBf©)S¥gi±l 6 0c d/m 2 iffiv^3fcS6^Sr* 

[0 0 3 7] 

«6iifc|!EU 1 c m 2 S 9 ©*3S;StgP 

#0£*5#J-a-|21 l%ifc*U 10mA/cm 2 © 
•^^TJSftS-BrfcfciDlWEfc 6 0c d/m 2 

[0 0 3 8] 

[*ft«7] mttHfcSwc, «tM2:inionicK 

iU, tvy ^A$r3 0 0A$f,(c^©±tc^aSt 
LTffifc 2 0 0 0 A^#aS-t--3«^l4, 1 t W 

0. 2 5^m 2 3fc!IO^iffi8 5%-(?Jb. 3 fc„ 
^©H^lc I TO#7^Mi LT, ^SBOcTT-B: 

»fEmj±Srgia-t-5i^feic^3tu, ±mytwmo. i c 

10mA/cm 2 ©m^£T'3S7t£-ti:fc!!#©jS¥®» 1 
1 0 c d/m 2 iJtv^3fi*a**r*Lfc. 
[0 0 3 9] 

1*1609 8] ITO#7^ [HOY A (80 m 
S>4>T'^ffift#Ljai£Lfc©*,, fs^-n^gg 
(tyxy^ 7 yy/( tt)g PL-io-ii 
0] X'5ftfflftftLtc, ^WITO^^lt, jE?U£ 

mm-^m tu*!i cn - tr=A-# av< y-^o 1 mm 

SB, « : f#»»^WiLT2. 5-** (l-t7f 
A') -1, 3. 4-Wi?7/-*0. 9 MSP, g 

**K-eas>s^n'o. o 2 asas 1 . 2-1? 1 



^ P^X^gSi^CgSHt J; t, 1 2 0 0 Afflf 

*ikMm?x'*-*-v?£frh¥&!mm8oAKftz3: 

5 (cgS3MUJI . r © t # . <§a#* g & 

0. 2 5 Mm 2 afci9 0JpiSSH^(44 0. 5%T*fco 
fc„ JfctBSSI^t LTYbSr4 0 Ols#U $ fcic^ 
Olt7A-5 = !>Al 0 0 0Ai^2 0 OOA^ilL 

izfimmtm^ziomtttz. r©Ki, 3^©3s?ras 

10 K— ex * 3r:fr LT 0.1cm 2 ommzMM L 

U ^SSftEISO. 1cm 2 S(5©*3S3fcgB;9-c7)£J63 
iJ-g-140. 1%T-&(J % 10 mA/ cm 2 <DMM%&X 
SjtJffcUfflSSli^Ocd/m 2 tSv^Jta* 

[0 04 0] 

[*S60!I9] IT0^7^ [HOYA (80 ffl Jbfc, 
iEMAigltLTN, N-v?7^=^-N, N' - 
2D (S-^AdsAO -l, i' -^7^-^-4, 
4' -v^TSVSr. 3X1 o- E f— A©Sg£gT' 1 5 0 

4, 9, 1 0-x hytfA-jtf^K 
-fx- (2' 6' -^y7 - Bt>7=!) K) (B A 
SFttSJ) Sr N 1. 2X1 o- 6 \>~swnmg.X'2 7 0 
tldJPa&U 8 0 0A©»$^f5*Lt. 8:^-e*©3& 

30 ftWc^tfTLTfet) , 0. 2 5 Mm 2 ^fc 9 ©*P*&^|5£ 
X J* b&tDm*lt& 10 : Hzt£Z£?{z2 

oooAitLfc. sfet, %<D±.\z.Gmmt\,xTfr 

5-!^ASrl OOOAIfillfc. rwis, *^©% 
TtffiStt, -y+K-7^^^UO. 1cm 2 ©ffi« 
l-«,^Ufc 0 CWJ;5fcLTft3gLfc3rNciTO#7 

fefc^TtL, ^TtffiaO. 1cm 2 St)©*B3fcSB^ 
W^fe5fJ-e-(±0. 2%T*&(3, 10mA/cm 2 CO« 
40 «^T-%7t$-frfc^«^g(4 12 0c d/m 2 ££5^ 

[0 0 4 1] 

I^IMIO] ITO^^X [HOYA («) ®] ± 

N' - (3->f;U7xx;l/) - 1 , l' -^x-^ 
-4, 4' -^75^, 3X1 0- 6 h—^<DM^.S.X 
1 5 0t:t*B^L7 5 0A©J¥$|c^#Lfc„ ^^icv^T•M 

= ^^7ASr2. 3X10- 6 ^©KSgT*2 0 8"C^ 
io 4 2 5A©f^tIfLfc D ft^T% *ffl±fc 



(8) 



1 8 8 0 7 3 



jETUEibJf £ LT by* (5, 7-^P*-8-tK 
narv-^y y 7) T^S = ^i^^2. 5Xl0" 6 h— 

5 OlCl'M^U 4 0 0A<E>Jf £(C|£;f L 
fc„ oV^-trojEMltg^K, ffiSJS&zkililgi-?-? 

JI£Is*-r<5„ r©£#, ^*SSr*S®«^®^ 
T-S^Lfc£r5®(i^lC^#LT*3!J, 0. 2 5/2 
m 2 afc!9»2p^^ii9 3%T-fcofc„ 
±lC|t®ffiSf£LTT^5 = £Afc&ffl|®^tf:#l 0 : 
liC^5J;5(-2 5 0 OAIfLt. ^<DWk. mT<D% 
3tSa«, v'tK-^X^'Ir^UO. 1cm 2 

feiC^U £3S3MS0. lcm 2 =3 <5 ©*fS3fcgB;9- 
Wi&feSfiJ-g-ttO. 1 "9 , 10mA/cm ! ©I 

^gT-3gft$*fcB#©®gf±l 5 0 c d/m 2 tifFV^ 

[0 0 4 2] «T©*lfe^l 1-2 0i±, 
[0 0 4 3] 

liwn i] mmmix^Lt^m^, m.m%m 

£ r 5< 2 0 OB#P.fl»i&H#&®3g3fcffi«tt!D»3Btffi 
«<D0. 6 5frt'*>ofc. 
[0 0 4 4] 

\mmi 2] £ffim-?ft*lLfc**«\ 
T, 10 mA/ cm 2 faEiBfc3g#3*fc£r5 % 20 0 
^IWii««3S3t«©3B3feffiati4«J»l3B3feffia©0. 7 Ote 

[0 0 4 5] 

i*wji3i siis«3Tfaiiufc*?t, tmim 

T, 10 mA/ cm 2 ©T'S^3t £ ^ -5, 2 0 
0^raaM*3t«O*3tESttt«J»*3tffia«0. 6 5 

[0 0 4 6] 

T, 10mA/ cm 2 WTJI^3t$-B:fci: 2 0 

o m$mm%K'&<D%KMmn®M%]tmm<D 0.20 

[0 0 4 7] 

immmi 5] stfiisffSLtiw, &»«uc 

T, 10mA/cm 2 ©-t?»^3t**fc £ ^ 5. 2 0 

o m$mM%%m<D%>%.mmimm%itMm<D 0.30 

[0 0 4 8] 

IStKWl 6] jtttfl6-efl*Lfc**«\ SHOE 
T< 10 mA/ cm 2 £ £ 5, 2 0 

o ^mmmmtitmom^tmmit^mmytmmn 0.50 



[0 0 4 9] 

[SSJ6091 7] SBSm-eflaRLfc***, ^SfM^ 

T, 1 OmA/ cm 2 <DX'mffi%% £"frfc £ Z 5, 2 0 

0 ^W^%3t^ro^3tSfll(4^W*5tSS© 0.50 
[0 0 5 0] 

T» 10mA/cm 2 ©T-»iSM3t £ r 5, 2 0 

0 l$fiaa&£3fc&W3&3fcEffil±30W3S3fcE;K© 0.55 

[0 0 5 1] 

T, 10 mA/ cm 2 roT*igig!3g}fc£*fc £ r. 5, 2 0 

o#nBaajBs*ft©»*ffi«tt«i»i»*ffia©o. 6 5 

[0 0 5 2] 

[*Jgfi3j2 0] HJ6091 O-C^KLfcS^Sr, SsSMSfS 
T, 10mA/cm 2 WT-i*^3t £-frfc £ Z 5. 2 0 

0 mmmmfttk<r>mimm*®n%i%.mm<n 0.70 

20 f^T-fcofc. * 1 t±Eili^M5tg£ttC*5(t5 2 0 0 

•f-5 r £#-? 1 5 r t flsfc^a,, 

[0 0 5 3] 

[HJ£#]2l] ITO#7^ [HOYA 0*) SI] 

g (tyxy.^/jy^ («0 KPL-io-ll 

01 T?5»BBiJE»Lfc. H3t*i-J;5(-, r©HS£ 
30 £5 I TO#?*_fcli:, IE?Uf£»{ft##J£ LTtfy (N 

- [B A S FttBk L u v i c a 

nMl 7 0] «^»»(ft^»Jt b-C^y ^ 

0. 12MSB, fttfiLT3- (2' -^y/f 

6) 0. 0 2a*gPSr-g-tfl , 2-^^P/^;?^^ 
^e>©S«^xirit) lOOOAofJtfflll^ 
tfUi:. ovwtllioli:, WFfcttMHtiF 

(MAXTEKtt P/N1 0 3 2 0 0 QTY-5) 
Tf*=^-Lft*fe. ¥JSWIC3AK:iS:*J:5t«»# 
40 lUIfts. rrofct, IMH^illl^ 

^T-M^Ufc£^5ffii±S^t^L-r*3i5, 0. 2 
5 M m 2 (5 0 0 nmX 5 0 0nm) 3fc!)I#SSL 
&V^|S£$#»S^ro#J-g-i± 9 8 %T'fcofc 0 [gWfc 1 
£P?-£] 

pfffiITO#5* (f7^«iI»MBCITO 

«*M«HW« [*vaii'i?=ry>^ («» « pl 
-1 0-1 1 0] r-5^F B li56^Lfc 0 rwsiiTo^ 

50 ^A;w^-M m^¥»«^J£LT2, 



15 

5-t'* -1,3, 4-**f-ti?7'S 

-;K).9Mg|5, SttSf&s^i^yo. 0 2S 

1 , 2-^d;h? ^mmfr e. ©a«^x 

tiD 1 20 0A^J?$lc^r^2Sr^Lfco o^-e 
%<D^Wm 2 W±i^JlSr7K B B B SS^T^-^- L4# 
bW-mmm 8 0 AM43 ± 5 f-ffi:$M!T/I 2 Sr^*^5„ 
r © i # , IS#ffiJi 2 fc£^«HKmr?«* Lfc t 
r5«(±ftW:^LT*3D, 0. 2 5 Mm 2 (5 0 0 
nmX 5 0 0 nm) Sfc 0 U^V^EggP^WS 
«©#J£-i44 0. 5%T"Sbofc 0 $6>H*©*ffilC^ 10 
t UT^ffi I TO#7^« I TOffllrfi^tl 2 iSft 

^©f^tfiBi-a^ffil T0^7^**SPUE (0 
V) tSSL, SEfi; 1 © I T0("7'9^Oi£SfESJ±Sr N 
§Rt£ 2CITO(i7>f ©t£5Mffi£fWin Lfc i r 

6, «Wfci (c-e^3fc) kWt2*b 

©±5fc, #®S©*^£tf^1^5;i£fc±!3liMr4» 20 

i»ii3«) 

[0 0 5 4] 

1*160(2 2] i<i)Eif»LfcITO*7^ (&«X£ 
S. 3 0 Q/D) ±fc, Jt2**&T«*£*tt1ftjrT 
&5fil7^Bi/r = ^ (CuPc) £j&3 0 0A©SJ 
■P. *v^-C*TF«*tt*KTJb«N. N' -i?*^- 
3, 4, 9, 10 — :y^h5*^#yi^?K 



#If 6-1 8 8 0 7 3 



«r»5 0 0A©ff<*-c*S:H\ ov^-twildgUf&zKfl. 

(MAXTEKtt P/N1 0 3 2 0 0 QTY 
-5) T-t=:?-L4tfse>, ¥*&SIJ¥l oAl;:43J:5 

0. 25um 2 (5 0 0 nmX 5 0 0nm) StDfiji 
SPSL4V^95^-©B8(©SiJ-g'tt9 3%T'&ofc 0 $ 
6t*W±teAl*rHa*l*Lfc. ITOiAIW 
ffi»f±0. 2 5 cm 2 t 2o0lifcS^-^ t- 

fcru-y»fctt9#»t. ^offffliToMi:, 75 

mW/cm 2 ©efefefciSMLft^fc, 6mV/sT'» 
3ISix««EfcfflinLT**»*fcHSLfc££5Vo 
c = 0. 43 V, Jsc = 0. 91 mA/ cm 2 , f f 
= 0. 4 5i4DSaMMW0. 2 3 5%ilW& 

[0 0 5 5] 

[iti£$l 4 ] 2 2 mfc^T. ^©iS^SfcfS 
itftv^ tew*. giro 2 2 tiai*tLr*^*rfm 

?L<DM-?-<7) I TOfilJlH 7 5 mW/ c m 2 ©6&ft 
&.BMJL4^fc, 6mV/s-CjS?l$*l5®ES:R3iPL 
T«l«64i*rM£Ltii5Voc = 0. 3 1V. Js 
c = 0 . 19 mA/ cm 2 , f f = 0 . 3 3 t 4 D £& 

0 . 0 2 6 % £ bj £, ^dgUSM 22i0 ffitgasg 

[0 0 5 6] 
[«1] 



(10) 



#ffl¥6- 1 8 8 0 7 3 





Ml & (A) 


nf«Hi¥35S« 1 


l l 


A g ( 3 > / A 1 (1500) 


0 . 6 5 


1§ife#J 1 2 


A g ( 1 0 ) / A u (2000) 


.0.70 


SliS^I i 3 


Ag(30)/Cu(1800) 


0.6 5 


HJSfl 1 4 


Ag (250)/Mg (2500) 


0.2 0 


USSflJ l 5 


A|(l. 5)/Sm(3 000) 


0.3 0 


HtfeM 1 6 


Ag (3) /Mf-Ag (3200) 


0.5 0 


^JS#J 1 7 


Ag (20) / S m (300) / Ag (2000) 


0 . 5 0 


Slfefll 1 8 


Ag (80) /Yb (400) /Ag (1000) /Au (2000) 


0.5 5 


1 9 


Ag (50) /In-Ag(2000)/Al (1000) 


0.6 5 


0 


Ag (10) / k 1 — A g (2500) 


0.7 0 



x i : mm%i&TT-mmm 1 ~ 1 o -c^sjLttT^-ffiffi^ 1 o m a/ 



[0 0 5 7] 



5o fci*.tf. #«©EL*m:::}3^-Ctt, 3S3fci$©* 

[Hi] SUM 8, 1 8^J3lt5fi^*Ji (¥*SI«*8 
OA) ©SE^«5tSr^-t-*SaS^S®«^KT?fcSo 
[02] SKffl 1 fc*Jl7$«#tfJi (¥*SKJ¥ 3 A) © 

[S3] ^»j2 i<o^mm.m^<o'&mmmmx-hz> a 



[02] 



#H¥6 - 18 8 0 7 3 



[HI] 



(12) 



#$¥6-1 8 8 0 7 3 



[1213] 




t 5} 515 



[filll] MfiErtS] 
[*|IE*ttl>#»&] Hffi [HI] 
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